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ASC Program Status and Needs - Jon Dahl
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Nuclear Data used by SCALE Reactor Physics Codes - Will Wieselquist

« Focus on ENDF/B completeness first

— SCALE would replace JEFF with ENDF/B activation
FOA: Model Oriented Nuclear Data Library (MONDL)

— Kinetics data is extremely relevant for advanced reactors: High-priority?

* Improve decay, fission product yield, activation data.
— Improve fission gamma, capture gamma, Kerma
— Is energy resolution for FPYs sufficient for advanced reactor applications?
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NNL Transport Code - MC21

Michael L. Zerkle, Senior Advisor

MY ZI
NNL Nuclear Data Needs

ENDF/B-VIILO Fe

* Irradiation damage (DPA)
Thermal scattering law data
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Thermal Neutron Scattering Law

Methods and Evaluations

Ayman I. Hawari

Material

Beryllium metal

tsl-Be-metal.endf

Beryllium oxide (beryllium)

tsl-BeinBeO.endf

Room Temperature and 500 K Results
for Several H-H,0 TSL Evaluations
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Beryllium oxide (oxygen) tsl-OinBeO.endf DFT/LD NCSU
Light water (hydrogen) tsl-HinH20.endf MD CAB
Light water ice (hydrogen) tsl-HinIcelh.endf DFT/LD BAPL
Light water ice (oxygen) tsl-OinIcelh.endf DFT/LD BAPL
Heavy water (deuterium) tsl-DinD20.endf MD CAB
Heavy water (oxygen) tsl-0inD20.endf MD CAB
Fl?u.ll‘cl:li‘t":)thw Methacrylate tsl-HINC502H8.endf MD NCSU
Polyethylene tsl-HinCH2.endf MD NCSU
Crystalline graphite tsl-graphite.endf MD NCSU
Reactor graphite tsl-reactor-graphite- MD NCSU
(10% porosity) 10P.endf

Reactor graphite tsl-reactor-graphite- MD NCSU
(30% porosity) 30P.endf

Silicon carbide (silicon) tsl-CinSiC.endf DFT/LD NCSU
Silicon carbide (carbon) tsl-SiinSiC.endf DFT/LD NCSU
Silicon dioxide (alpha phase) ts|-Si02-alpha.endf DFT/LD NCSU
Silicon dioxide (beta phase) tsl-Si02-beta.endf DFT/LD NCSU
Yttrium hydride (hydrogen) tsl-HinYH2.endf DFT/LD BAPL
Yttrium hydride (yttrium) tsl-YinYH2.endf DFT/LD BAPL
Uranium dioxide (oxygen) tsl-0inUO2.endf DFT/LD NCSU
Uranium dioxide (uranium) tsl-UinU02.endf DFT/LD NCSU
Uranium nitride (nitrogen) tsl-NinUN.endf DFT/LD NCSU
Uranium nitride (uranium) tsl-UinUN.endf DFT/LD NCSU
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Experiments with Neutron Induced Neutron Emission

Y. DANON

239Pu results

Energy [MeV]
20 10 2 1
4000 1500 P 10

*  The ?Pu neutron 3500 60 Deg ]
e et 0 0 - Experiment Net Carbon
emission yield is 5 3000 m ]
=
o

Energy [MeV]
2 1

60 Deg
- Experiment Net Pu-239
—— MCNP ENDF-8.0

c
o e . e I X
similar in shape to | & 1000 |—— MCNP ENDF-8.0
the 235U yield 12
g
12 s00
¢ The simulations are 18

higher than the
experimental data.

T T T y T T T 0-+— T T T T y y 3
400 600 800 1000 1200 1400 1600 1800 400 600 800 1000 1200 1400 1600 1800

TOF [ns] TOF [ns]
. Energy [MeV] Energy [MeV]
* Careful attention to s5000.20_10 2 1 15002010 2 1
1 150 Deg 1 150 Deg
the encapsulatlon Of A - Experiment Net Carbon - Experiment Net Pu-239
i 4000 —— MCNP ENDF-8.0 —— MCNP ENDF-8.0
this sample 5 5 —— MCNP JEFF-33
7] = 1000
J]E
S
1z
113
15 s00
18

T T T T T T T 0-+— T T T v y T
400 600 800 1000 1200 1400 1600 1800 400 600 800 1000 1200 1400 1600 1800

F [ns] TOF [ns]
A .------.@.. 31
» Los Alamos I

inac
i 'The Gaertiner LINAC Center




Copper KeV scattering measurement

S —— Motivation — Zeus benchmark

— Intermediate energy benchmark with HEU and
i rofoctor graphite plates and a copper reflector
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vk — Discrepancies in the critical benchmark
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Copper scattering closer look

Closer look shows some discrepancies between experiment and evaluations at the low
BotomIof and high keV energy range

* Near 250 keV differences between evaluations at some angles

* Near 3 keV the evaluations seem low at all angles
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Neutron Transport Studies in Fe using Pulsed Spheres

Carl R. Brune

Adjusting the Simulation
large sphere, 6y, = 30°
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» Adjusting the ENDF/BVII.1 ®¢Fe elastic cross section down by
10%, and the inelastic up by 15% (keeping the total cross section
constant), leads to a much better description of the experimental

data.
» Note that systematic errors in the data are estimated to be 3-5%.




Scattering, Transport and Shielding

e Code improvements: speed, data size, what data is needed (tension
between fidelity and code performance).

* Machine learning opportunity? Compression of thermal scattering data,
scattering angular distributions, etc.

* Improve capture y data, full cascades needed (instead of averages)?
Better y energy/multiplicity data. More input from applications needed
(detectors, DP, reactors...)

* Getting Kerma right

* Is the energy resolution for fission product yields sufficient for advanced
reactors?



Scattering, Transport and Shielding

 Shielding has been neglected, important for costs (time and money) for
applications

* Lack of good shielding benchmarks (impacting nuclear data, >®Fe)

* Quasi-differential, quasi-integral (pulsed spheres) measurements are
important, pulsed neutron die-away

* Not every benchmark/validation effort needs to be gold standard to
inform nuclear data

* University involvement, lab/university collaborations
Feeds talent pipeline



